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PROBLEM TO BE SOLVED: To realize coexistence of aperture ratio and storage 
capacitance of a display device. 

SOLUTION: The device has a plurality of layers 104, 103, 106,108 and 109, constituting 
a switching device on a substrate 101, a pixel electrode layer 1 15 connected to the gdj ^^^ ^ 
switching device and a capacity electrode layer 1 1 1 acting as one electrode of capacity, 
consisting of a layer different from the pixel electrode layer and the plurality of layers. ^ilssT 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display which has the capacity electrode layer used as one electrode of 
capacity which consists of a different layer from two or more layers which constitute a switching device 
on a substrate, the pixel electrode layer connected to this switching device, and this pixel electrode 
layer and these two or more layers. 

[Claim 2] Said capacity electrode layer is a liquid crystal display according to claim 1 formed between 
said two or more layers and said pixel electrode layer. 

[Claim 3] The liquid crystal display according to claim 1 or 2 by which said capacity electrode layer is 
connected with said pixel electrode layer. 

[Claim 4] The liquid crystal display according to claim 3 which comes to constitute said capacity from 
preparing a conductive protection-frorrHight layer through an insulator layer on said capacity electrode 
layer. 

[Claim 5] The liquid crystal display according to claim 3 which comes to constitute said capacity from 
preparing said capacity electrode layer through an insulator layer on a conductive protection-frorrHight 
layer. 

[Claim 6] A liquid crystal display given in one claim of claim 1 to claims 5 characterized by the 
conductive thin film layer located more in the upper part among the vertical two-layer conductive thin 
film layers which constitute said capacity serving as two-layer structure of a barrier layer and a metal 
layer. 

[Claim 7] The liquid crystal display according to claim 6 characterized by said barrier layer being a non- 
single crystal semiconductor thin film. 

[Claim 8] The liquid crystal display according to claim 7 characterized by said non-single crystal 
semiconductor thin film being micro crystal silicon formed by the plasma-CVD method. 
[Claim 9] The liquid crystal display according to claim 1 or 2 to which a protection-frorrHight layer is 
prepared between said two or more layers and said pixel electrode layer, and this protection-frorrHight 
layer and said capacity electrode layer are connected. 

[Claim 10] The liquid crystal display according to claim 9 which comes to constitute said capacity from 
preparing said pixel electrode layer through an insulator layer on said capacity electrode layer. 
[Claim 1 1] Said switching device is a liquid crystal display given in one claim of claim 1 to claims 10 
which are the insulated gate field effect transistor which has a barrier layer, gate dielectric film, gate 
****, and a data-line layer, and have a substrate protection-frorrHight layer under this barrier layer. 
[Claim 12] Liquid crystal projector equipment which equipped a liquid crystal display and this liquid 
crystal display given in one claim of claim 1 to claims 1 1 with the light source which irradiates light, the 
optical system which leads the light from this light source to this liquid crystal display, and the optical 
system for projecting the information light from this liquid crystal display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display and liquid crystal 
projector equipment which have two or more layers which constitute a switching device on a substrate, 
the pixel electrode layer connected to this switching device, and a capacity electrode layer used as one 
electrode of capacity with respect to a liquid crystal display and liquid crystal projector equipment. 
[0002] 

[Description of the Prior Art] It is possible to form the liquid crystal display equipped with the actuation 
circuit on a cheap glass substrate by the polish recon thin film transistor (poly-Si TFT) in recent years. 
poly-SiTFT is suitable for the liquid crystal light valve for data projectors with which the miniaturization 
of a pixel thin film transistor (TFT) is attained since it is high mobility compared with an amorphous 
silicon thin film transistor (a-SiTFT), especially small highly minute-ization is demanded. 
[0003] Generally in addition to the same thin film configuration as common direct viewing type liquid 
crystal panels, such as a barrier layer, gate dielectric film, a gate line, the data line, and a pixel electrode, 
a poly-SiTFT liquid crystal light valve forms the lower protection-from-light layer (substrate protection- 
from-light layer) for protecting TFT from the reflected light from the substrate rear face of incident light. 
Moreover, it is more advantageous to create to a TFT substrate side at a high definition point, since a 
problem is in eye doubling precision with a TFT substrate when it creates to an opposite substrate side 
although the black matrix (BM) of the pixel division used as an up protection-from-light layer may be 
created to whichever of a TFT substrate or an opposite substrate. 

[0004] The typical structure sectional view of the conventional black matrix one apparatus TFT 
substrate is shown in drawing 10 . The mimetic diagram of the pixel field divided into drawing 1 1 by the 
data line and the gate line is shown. 

[0005] the storage capacitance of a pixel is formed here mainly between a barrier layer 104 and the 
capacity electrode layer 1 1 1 used as the gate line 106 and this layer (namely, — simultaneous — 
membrane formation — and the shape of an island-izing). The capacity electrode layer 1 1 1 is connected 
with the black matrix 1 13 through the pad section 1 16 of the data line 108 and this layer, and potential 
is impressed to a black matrix in the exterior of a pixel array. The pixel electrode layer 1 15 is connected 
with a barrier layer 104 through the pad section 109 of the data line 108 and this layer. 
[0006] In addition, as this kind of a liquid crystal display, JP.5-2891 08,A, JP,9-26603,A, JP,9-1 97439,A, 
JP,10-206893,A, and patent No. 2950061 have disclosure. 
[0007] 

[Problem(s) to be Solved by the Invention] As shown in drawing 1 1 , in the pixel field, an are recording 

part by volume, the pad section, a contact hole, etc. are formed, and these become the factor which 

reduces a numerical aperture. That is, a pixel numerical aperture and the magnitude of the are recording 

part by volume which specifies storage capacitance have the relation of a trade-off. 

[0008] As stated above, there is a problem of coexistence of a numerical aperture and storage 

capacitance in a liquid crystal light valve. 

[0009] 
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[Means for Solving the Problem] The liquid crystal display of this invention has the capacity electrode 
layer used as one electrode of capacity which consists of a different layer from two or more layers 
which constitute a switching device on a substrate, the pixel electrode layer connected to this switching 
device, and this pixel electrode layer and these two or more layers. 

[0010] The liquid crystal projector equipment of this invention equips the liquid crystal display and this 
liquid crystal display of above-mentioned this invention with the light source which irradiates light, the 
optical system which leads the light from this light source to this liquid crystal display, and the optical 
system for projecting the information light from this liquid crystal display. 

[0011] This invention aims at coexistence of a pixel numerical aperture and storage capacitance by 
having a capacity electrode layer as an independent layer in the active matrix liquid crystal light valve of 
a liquid crystal display, especially liquid crystal projector equipment. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 
[0013] (The 1st example) The 1st example of this invention is. explained using the structure sectional 
view of drawing 1 , and the top view of drawing 2 . In addition, drawing 1 is drawing which expressed all 
the thin film layers of the liquid crystal display by this invention typically, and is not drawing showing a 
certain specific cross section in the top view of drawing 2 . 

[0014] First, the shape of an island-izing [ WSi2 / membranes were formed using the spatter and / with 
the usual periodic reverse current plating (photoresist process) ] as a lower protection-from-light layer 
(substrate protection-fronrHight layer) 102 on the glass substrate 101 so that it might become 180nm of 
thickness, next, as a substrate insulator layer 103, it becomes 500nm of thickness about Si02 — as — 
PECVD — membranes were formed using law (plasma-CVD method). 

[0015] Next, the shape of an island-izing [ the poly-Si film used as a barrier layer 104 was formed, and / 
with periodic reverse current plating ]. It decided to use the laser annealing method as a method of 
forming the poly-Si film here. First, after forming membranes using the PECVD method so that it may 
become 60nm of thickness about the a-Si film, dehydrogenation annealing for [ it is based on 400 
degrees ] 30 minutes was performed, and excimer laser light was irradiated. As exposure conditions, it is 
2 and energy-density 450 mJ/cm2 the beam diameter of 200x0.4mm, and considered as the scanning 
exposure of 95% of rates of a pile. 

[0016] next, as gate dielectric film 105, it becomes 100nm of thickness about Si02 — as — PECVD — 
membranes were formed using law. Next, the shape of an island-izing [ WSi2 / membranes were formed 
using the spatter so that it might become 150nm of thickness, and / with periodic reverse current 
plating ] as a gate line 106. 

[0017] The impurity of P and B was doped by the ion doping method after forming the gate line 106 in 
the location used as the source of a barrier layer 104, a drain, and a LDD field, and heat-of-activation 
processing of 4 hours by 500 degrees was performed, next, SiN is set to 300nm as the 1st interlayer 
insulation film 107 — as — PECVD — membranes were formed using law. Next, the shape of an island- 
izing [ the dry etching method was used for the desired location for the contact hole, and / aluminum / 
membranes were formed using the spatter so that it might become 400nm of thickness, and / with 
periodic reverse current plating ] after formation and as the data line 108. Here, the pad section 109 
was also formed simultaneously. 

[0018] next, SiN is set to 400nm as the 2nd interlayer insulation film 1 10 — as — PECVD — 
membranes were formed using law. Next, the shape of an island-izing [ the contact hole / membranes 
were formed using the spatter so that it might become 80nm of thickness about Ti, and / with periodic 
reverse current plating ] after formation and as a capacity electrode layer 1 1 1 using the dry etching 
method, next, SiN is set to 200nm as a capacity insulator layer 112 — as — PECVD — membranes 
were formed using law. Next, the shape of an island-izing [ aluminum / membranes were formed using 
the spatter so that it might become 500nm of thickness, and / with periodic reverse current plating ] as 
a black matrix 1 13 used as an up protection-from-light layer. In this example, main storage capacitance 
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is formed between the capacity electrode layer 1 1 1 and the black matrix 1 13. In the exterior of a pixel 
array, potential is impressed to the black matrix 1 13. 

[0019] next, SiN is set to 200nm as the 3rd interlayer insulation film 114 — as — PECVD — after 
forming membranes using law, the organic flattening film was applied so that it might become 800nm of 
thickness, and was calcinated. Next, the shape of an island-izing [ the contact hole / membranes were 
formed using the spatter so that it might become 100nm of thickness about ITO, and / with periodic 
reverse current plating ] after formation and as a pixel electrode layer 1 15 using the dry etching method. 
The TFT substrate was completed according to the above process. 

[0020] In this example, storage capacitance is formed in the black matrix lower part except for the slight 
contact section. Moreover, there are three contact holes and they are decreasing in number from four 
of the conventional example. Therefore, it became possible to achieve coexistence of a numerical 
aperture and storage capacitance. 

[0021] (The 2nd example) The 2nd example of this invention is explained using the structure sectional 
view of drawing 3 , and the top view of drawing 4 . From the lower protection-from-light layer 102 to the 
capacity electrode layer 1 1 1 is formed on a glass substrate 101 like the 1st example, next, SiN is set to 
80nm as a capacity insulator layer 112 — as — PECVD — membranes were formed using law. next, as 
a barrier layer 117, it becomes 100nm of thickness about the micro crystal (microcrystal) silicon thin 
film which introduced P as an impurity — as — PECVD — membranes were formed using law, and 
membranes were formed using the spatter so that it might next become 400nm of thickness about 
aluminum as a black matrix 1 13. Next, the shape of an islandHzing [ the two-layer thin film of the black 
matrix 113 and the barrier layer 117 / with periodic reverse current plating] collectively. In this example 
main storage capacitance is formed between the capacity electrode layer 111 and the black matrix 113 
which has the barrier layer 1 1 7. 

[0022] Here, when the black matrix 1 13 has the barrier layer 1 17, the effectiveness that capacity inter- 
electrode leakage current falls shows up. For example, the leakage current between capacity in this 
example becomes 1/100 of the leakage current between capacity in the 1st example. This is a metal 
used for the black matrix 1 13. It is because diffusion into the capacity insulator layer 1 12 of (aluminum) 
is controlled by the barrier layer 117. Therefore, in this example, as a result of becoming possible to 
thin-film-ize thickness of the capacity insulator layer 112 and the capacity value per unit area of a 
capacity electrode increasing, it becomes possible to reduce the area of a capacity electrode. Since the 
improvement in the further numerical aperture or spacing between each conductive layer can be 
extended when the area of a capacity electrode decreases, the yield and dependability improve. 
[0023] As a barrier layer, polycrystalline silicon, TiN, TiSi2, etc. are used besides micro crystal silicon. 
However, since aluminum is used for the data line 108, membrane formation temperature of the barrier 
layer 1 17 is made into 350 or less degrees. Therefore, a spatter or the PECVD method is used as a 
method of forming the barrier layer 1 17. Moreover, in the case of polycrystalline silicon, it is possible to 
crystallize and form amorphous silicon in a substrate layer comparatively by the crystallizing method 
without things for which a temperature rise is brought about, such as the laser annealing method or the 
RTA method (the rapid thermal annealing method). 

[0024] Then, even the pixel electrode 1 15 was formed like the 1st example, and the TFT substrate was 
completed. In this example, storage capacitance is formed in the black matrix lower part except for the 
slight contact section. Moreover, there are three contact holes and they are decreasing in number from 
four of the conventional example. Moreover, it has the barrier layer 1 17 in the lower layer of a black 
matrix. Therefore, it became the yield and dependability are high and possible to achieve coexistence of 
a numerical aperture and storage capacitance. 

[0025] (The 3rd example) The 3rd example of this invention is explained using the structure sectional 
view of drawing 5 , and the top view of drawing 6 . Even from the lower protection-from-light layer 102 
to the data line 108 and the pad section 109 are formed on a glass substrate 101 like the 1st example. 
Next, the shape of an island-izing [ Cr / membranes were formed using the spatter and / with the usual 



periodic reverse current plating ] as a black matrix 1 13 so that it might be set to 150nm. next, SiN is set 
to 80nm as a capacity insulator layer 112 — as — PECVD — membranes were formed using law. Next, 
as a barrier layer 1 17, TiN was formed using the spatter so that it might become 50nm of thickness. 
Next, the contact hole to the pad section 109 was formed by usual periodic reverse current plating and 
the usual dry etching method. Next, as a capacity electrode 111, aluminum was formed using the spatter 
so that it might become 400nm of thickness. Next, the shape of an island-izing [ the capacity electrode 
1 1 1 and the two-layer thin film of the barrier layer 117/ with periodic reverse current plating ] 
collectively. In this example, main storage capacitance is formed between the capacity electrode layer 
1 1 1 which has the barrier layer 1 1 7, and the black matrix 1 1 3. 

[0026] Then, even the pixel electrode 1 15 was formed like the 1st example, and the TFT substrate was 
completed. In this example, storage capacitance is formed in the black matrix lower part except for the 
slight contact section. Moreover, there are three contact holes and they are decreasing in number from 
four of the conventional example. Moreover, it has the barrier layer 1 1 7 in the lower layer of a capacity 
electrode. Therefore, it became the yield and dependability are high and possible to achieve coexistence 
of a numerical aperture and storage capacitance. 

[0027] (The 4th example) The 4th example of this invention is explained using the structure sectional 
view of drawing 7 , and the top view of drawing 8 . The shape of an island-izing [ Cr / membranes were 
formed using the spatter and / with the usual periodic reverse current plating ] as a lower protection- 
from-light layer (substrate protection-fronrHight layer) 102 on the glass substrate 101 so that it might 
become 200nm of thickness, next, as a substrate insulator layer 103, it becomes 500nm of thickness 
about Si02 — as — PECVD — membranes were formed using law. Next, the shape of an island-izing 
[ the poly-Si film used as a barrier layer 104 was formed, and / with periodic reverse current plating ]. It 
decided to use the laser annealing method as a method of forming the poly-Si film here. First, after 
forming the a-Si film using the LPCVD method (low voltage CVD method) so that it may become 50nm 
of thickness, excimer laser light was irradiated. As exposure conditions, it is 2 and energy-density 450 
mJ/cm2 the beam diameter of 200x0.4mm, and considered as the scanning exposure of 95% of rates of 
a pile, next, as gate dielectric film 105, it becomes 100nm of thickness about Si02 — as — PECVD — 
membranes were formed using law. Next, the shape of an island-izing [ WSi2 / membranes were formed 
using the spatter so that it might become 150nm of thickness, and / with periodic reverse current 
plating ] as a gate line 106. 

[0028] the location which serves as the source of a barrier layer, a drain, and a LDD field by the ion 
doping method after gate line formation — the impurity of P and B — doping — RTA — heat-of- 
activation processing by law was performed, next, SiN is set to 300nm as the 1st interlayer insulation 
film 107 — as — PECVD — membranes were formed using law. Next, the shape of an island-izing [ the 
dry etching method was used for the desired location for the contact hole, and / the Ti/aluminum 
double layer membrane / membranes were formed using the spatter so that it might be set to thickness 
50 and 400nm, and / with periodic reverse current plating ] after formation and as the data line 108. 
Here, the pad section 109 was also formed simultaneously, next, SiN is set to 400nm as the 2nd 
interlayer insulation film 110 — as — PECVD — membranes were formed using law. Next, the shape of 
an island-izing [ aluminum / membranes were formed using the spatter so that it might become 500nm 
of thickness, and / with periodic reverse current plating ] as a black matrix 113. next, SiN is set to 
200nm as the 3rd interlayer insulation film 114 — as — PECVD — after forming membranes using law, 
the organic flattening film was applied so that it might become 800nm of thickness, and was calcinated. 
[0029] Next, the shape of an island-izing [ the contact hole / membranes were formed using the spatter 
so that it might become 50nm of thickness about ITO, and / with periodic reverse current plating ] after 
formation and as a capacity electrode layer 1 1 1 using the dry etching method. Next, as a capacity 
insulator layer 1 12, Si02 was formed using the spatter so that it might be set to 100nm. Next, the shape 
of an island-izing [ the contact hole / membranes were formed using the spatter so that it might 
become 100nm of thickness about ITO, and / with periodic reverse current plating ] after formation and 
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as a pixel electrode layer 1 1 5 using the dry etching method. In this example, main storage capacitance is 
formed between the capacity electrode layer 1 1 1 and the pixel electrode layer 1 15. In the exterior of a 
pixel array, potential is impressed to the black matrix 1 13. The TFT substrate was completed according 
to the above process. 

[0030] In this example, rear-spring-supporter formation of the storage capacitance is carried out with 
the ITO film which has translucency at the pixel field at large. Moreover, there are three contact holes 
and they are decreasing in number from four of the conventional example. Therefore, it became possible 
to achieve coexistence of a numerical aperture and storage capacitance. 

[0031] Hereafter, the example of 1 configuration of the liquid crystal projector equipment using the liquid 
crystal display of this invention is explained. This liquid crystal projector equipment is indicated by 
JP,11-337900,A. 

[0032] Drawing 9 is drawing showing the example of 1 configuration of the liquid crystal projector 
equipment of this invention. In drawing 9 , incidence of the light irradiated from the lamp 201 is carried 
out to a dichroic mirror 206 through the UV-IR cut-off filter 202, the multi-array lens 203,204, and a 
plano-convex lens 205, and it is divided into the red light R and green light G, and blue glow B. 
Furthermore, the red light R and green light G are separated into the red light R and green light G by the 
dichroic mirror 207. 

[0033] The separated blue glow B is led to the liquid crystal panel 208 for blue through a mirror 220 and 
a condensing lens 221. Moreover, the separated red light R is led to the liquid crystal panel 210 for red 
through a condensing lens 209. Moreover, the separated green light G is led to the liquid crystal panel 
216 for green through a relay lens 21 1, a mirror 212, a relay lens 213, a mirror 214, and a condensing 
lens 215. The liquid crystal display according [ liquid crystal panels 208, 210, and 216 ] to this invention 
is used. That is, liquid crystal is enclosed between the TFT substrates and opposite substrates which 
were formed in the 1st example and the 2nd example, and it considers as a liquid crystal panel. 
[0034] The light of three colors by which light modulation was carried out with liquid crystal panels 208, 
210, and 216 is compounded by the prism component of the abbreviation mold for L characters which 
consists of prism members 217a, 217b, and 217c, and it is projected on it by the screen 219 with a 
projector lens 218. 

[0035] In addition, although the liquid crystal projector equipment explained above is 3 plate methods, 

this invention can be used also in a veneer method. 

[0036] 

[Effect of the Invention] As explained above, according to this invention, the numerical aperture of a 
liquid crystal display and coexistence of storage capacitance can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the structure sectional view showing the 1st example of the liquid crystal display of this 
invention. 

[Drawing 2] It is the top view showing the 1st example of the liquid crystal display of this invention. 
[Drawing 3] It is the structure sectional view showing the 2nd example of the liquid crystal display of 
this invention. 

[Drawing 4] It is the top view showing the 2nd example of the liquid crystal display of this invention. 
[Drawing 5] It is the structure sectional view showing the 3rd example of the liquid crystal display of this 
invention. 

[Drawing 6] It is the top view showing the 3rd example of the liquid crystal display of this invention. 
[Drawing 7] It is the structure sectional view showing the 4th example of the liquid crystal display of this 
invention. 

[Drawing 8] It is the top view showing the 4th example of the liquid crystal display of this invention. 
[Drawing 9] It is drawing showing the example of 1 configuration of the liquid crystal projector equipment 
of this invention. 

[Drawing 10] It is the typical structure sectional view of the conventional black matrix one apparatus 
TFT substrate. 

[Drawing 1 1] It is drawing showing the mimetic diagram of the pixel field divided by the data line and the 
gate line. 

[Description of Notations] 

101 Glass Substrate 

102 Protection-from-Light Layer 

103 Substrate Insulator Layer 

104 Barrier Layer 

105 Gate Dielectric Film 

106 Gate Line 

107 1st Interlayer Insulation Film 

108 Data Line 

109 Pad Section 

1 10 2nd Interlayer Insulation Film 

1 1 1 Capacity Electrode Layer 

1 12 Capacity Insulator Layer 

1 1 3 Black Matrix 

114 3rd Interlayer Insulation Film 

115 Pixel Electrode Layer 

116 Pad Section 

1 1 7 Barrier Layer 
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TFTS1S, &«fr>f^A^©££&K:{ft&LTfeA.-> 
*«, »lft*««!C^*UfclKttTFT*«t©Bdt)-&» 
fllKRIH*«**fc*. JftttlUB © ^TttTFT*«ffliJ C fpfife 

[0 0 0 4] 01 OI:«0^5'^Vh'Ji7X-*i 
TFTS«©*j£Wfc«£WiIiB£irr. 01 1 l:T-d? 

iR&tfy- h*TK«6nfcB*ia«©¥iii*iCBis* 
r. 

[0 0 0 5] CCTfH*©*BI«»4±ttT, ffittlf 

104 1. y-h«io6irajit*:* cr&to'srawffc/aai 

Stf»*ftSft4) #*««Jillti:©WTr»j«Sn 
6. 8MSJI 111(2. 5r-^»108tR]i©^y Kffll 
6*^UT^7yf7HU^X113tS5l*$nT*iO. B 
*7K ©J|.»T^7 7?-7b u ^xir«ffiA«^unsn 
So IMflUStt x-^l»108<i:|W)«©/1^ KfflO 

9 s ^ u tsi4 jf 1 04 i am $ n & . 

[0 0 0 6] &*5. iKOiffltgfBgiSitLTlt 4# 
If 5-2 8 9 1 0 8 #IH¥ 9 -2 6 6 0 3f 
4i«. «f IH¥ 9 - 1 9 7 4 3 9 10-2 

06893 ntern. 2950061 mzm^& 

So 

[0 0 0 7] 

SMHifc*. BP*. I^O$i, 
£#W&ftgB©*££ ttt h U— h**7©H«K**. 

[0 0 0 8] £U:iS'<fcJ:'5K» ftS^-f h/W^Ctt 
MP*fcSMi**©fl4t^3IHUIi*-*a. 

[0 0 0 9] 

WB*«8*r*fc*©*»3 *5EW©«tiia*8fll 
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x-r y^^z&mznzmmnmmt. mwmnmm 

[0 0 10] *56WO*fi7 p ns?x^3'8«tt. ±13* 

<fc. 6flDflMB3t*a*rt-4fca60JI6* 

[0011] *56Wtt> «cHS*S«> WKffltA^D>> 
x£:5'gg©7£'5V 7v h >J ^T.fflifcH^'f hW? io 

5. 
[0 0 12] 

[£f6*U BIT. #*W0**«fcrn»THiEfcm>T 
[0013] (mi SH^W *58W©SB 1 ©3£SSW^ 

«©£»RB£«Lfc0-e*D, BI2©¥®0lc43tt-5 20 

[0 0 14] ^57«a«101±(CT«l5ii^« (T 

fl&aSJtJl) 102£LT. WSi2*KJP180nm£fcS«fc:5fc. 
XA7^Mffl^ib, iia©PR* C^hl^X 
h^D-tX) tCtoaWbbfc. *fcT»lfi*IBl03i 
IT. Si02fcK»500nn<>:fc<5«fc 3 KPECVMfe (ZfyX^r 
CVDffi) *ffll>T)S«l/t. 

[0 0 15] *KffittBl04£fc*poly-SiiS*»j*U 
PRftT?A*Wfcbfc. H CTpoly-SilSi©^fiJor£<fc LTte 
U— !f7x-;W££ffl^5;i<tk:L-fc. *f, PECVD& 30 
Sffl^Ta-SiBIS, BUP60nintfcS«k5 t^Mbfeft, 
400«K«fc*30»WOK**7— — ;USff X*->V 

X0.4mm2. X*;U=£-&g450mJ/cni2T\ fi*a$595X©.X 

[0 0 16] ^cfc:y-hlfi»Rl05tUT. Si02fcl^JPl 

hi»106£LT, WSi2&BIJS150ni£fc* WCZ/b* 
ftftJBHTJfcKU PRSTftttlfcLfc. 

[00 1 7] y-h«io6s»j*a, t;>y <« 

JSlCfcO, iStt«104oy-X. >*«fctW.DDfi* 
££*«3f£. P«J:0CBO7M<ibfc F-tT>yL. 500 

a«U07£UTSiN£300ni£fc*<k'5-K:PECVDffi£ffi^T 

Xy^>^ffi*ffltiT»^«, x-^^108<fcLTAlfc 
aSIJ*400iuitfc*«fc5ir^y^jSfcfflt»T*KIRL/. PR 
i*fc«fcDfttt<bbfc. CUT, RWMC/ty KWlODfcJ* 

[0 0 18] &(Cg2JiniMMll0l:UTSiN£400iii& ,so 



4 

fc*«fc3KPECVDte«:m>-ORBlLfc. 9 V 

t»TJ*KU PRSTflttftUfc. ^{C^**ge^ll2<fc 
L-TSiN£200nm<fc&3cfc 5 tcPECVD&fcffl 1>TSIL 
&. *lC±a5ji^Bi:fc-5y^->^-7h'Ji77>113fcb 
T A 1 « flgJS 5 OOnm <fc fc a «fc 5 \Z X ) 1 y * & £ ffl ^ T $181 

* 7. 1 1 3 ic «*{i*^*p £ n*. 

[0 0 19] #cK:S63JilSMe»lgtll4<i:LT. SiN£200nm 

iS**ffiB115fcUT, IT0fcKffl00nmtfcaj:-5IC7 

8tJ:D. TFT*«**^fi£Lfc. 
[0 0 2 0] »iSIttI*ft3>^f 

fc. h*-;wi3fl-e»0. «*0!l©4fiJ:?)« 

[0021] (* 2 Hiifsw #5g?n©!« 2 <Dmmm\z-D 
«i©*k$« t^ttic. ^7x»«ioi±(ct 

*»3tlil02j&>ee*««JIlll*TS»j«T*. #CKS 
SftttBt 1 1 2 «fc L T S i N € 80nm «fc fc 3 «fc -5 £ PECVDii fcffl 
^TriEKbfc. #tCA*'J 7J1117<fcLT\ T*6*<fcLTP 

&KJ*100ni£fc««fc'5fCPECVDft£ffl^TJ«WU 
7" 5 -y C v h "J i7 7, 1 ] 3 fc I, TA 1 £HJ1400nni fc tt & o 
\ZXrty?&$:m^Tf&m\stz. 'AtZZf y y 9 V h U ^ 
^113tAU7]ill702)l»IR*StJ&TPRfeK:«fcD» 

[0 0 2 2] :CT, 7*7-y^VhiJi'7>113*V\''J7 
Jf 117£*TT£ Cited; S**«WOU-^««3&« 

£>l/100<fcft-5. cntt^'^^h U^7>113tCfflU?. 

na^s (ad <D&m*b&m\ ii^oftmwv rm 1 1 
7tc<fcowi$ij^nafc*T^a. *<Dtztb. *nmm-e 
it^m^mm 1 1 2 ©bus £SBMt;-r ■& - <fc *« *J#i <fc fc 

m<DMm&m'p-rz>z\£\z£9. MfcagBP*©^]±, 
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[0 0 2 3] A'JTltLTH V-f >JUt> 'JX^Jk> 
g3>£jM.£fe. #j&SH->'J=i>, TiN, TiSi2&£**flJ 
H&n*. -fit. t 5 — *»108fcAl*m»TH*fc©, 
A*'J7B117©^®g«350S^TtT?>. A* 
U 7«117©J&]gS;£: ^ffi**V»fJPECVDft 

[0024] %n<Dmmmtmm\zmmn®n 

*D. Wi©4Ii0ii'>l/T^5. Sfc, !77V* 
V h 'J £X©TSJHCA'J 7Jill7£#bTH*. 

©«ft£S&T££*«*nfe£ft-3fc. 

[0025] (m3^«sw *%w<D&3<Dmmm\z-i 

t^T\ B5©*it0HBB*3<fctfei6©¥Big£fl!^TSi 
"UTT*. SSI ©£«$«£ #7XS«101±fcT 
«JS3t)il02*»65 f — ^»108*«fc^y Hfi»109*T* 
^fi£-f 3, 'A\z7?y>7-? h 'J£*113iLTCr£150ni 
X^vS'teSJBtvrjfcRU 31^©PRi£ 
KcfcDfttMbbfc. ^{c§*ffi»^112tLTSiN^80nm 
tft*j:5tPECVDfe*fflt»Tj*Wbfc. #fCA'U7Jll 
1 7 £ b T T i N £ K J? 5 0 nm t ft & £ 5 X A y ? & £ m ^ 

^('§»ttffil 1 1 £ bTAl ttWkWmmhts. £ J: -5 
y^ft&ffl^Tricffltbfc. &£8Mfflll&S'<U7'Jll 
17©2Ji»l«S:St«>TPRi*tC«t»3»ttfl;Ufc. *HSE 

■5. 

[0026] *-©», teio^tiM^PitKtrH^msii 

5£T£^j£b. TFTS«J&*f5j*bfc. #H#E0UT«, * 

»?>, «*fcl©4ej:0«*l>bT^S. 
OT«JiK;t'J7J1117&*UT^*. fi^T. 
OStfiWiK- a^H □¥£»««»©«&£*. 

[0 0 2 7] (^4*J6W *SS9l©»4©$&JfiW;:o 
l»T, B7©«j60rBiBlfcJ:tflII8©¥ffi0«:flHr>T« 

02£bT. Cr£l»ff200nm£:ft&<}:-5S;:> 

*fi*l«103t UT, SiO 2 £IBiJ¥500niii<»:ftS<fc? icPECVD 



(4) 

»J«U PR&TJMMbbfc. ^CTpoly-SiM©^jS;S 
tbTttb— tf7n-Jl/j£&ffl^?)^ttCbfc:„ $-f. 
LPCVDfe (iECVDtt) *ffl^T a -Si*S£» BIJ¥50nm 

fc„ BHWjftfttbTtt, tf-A@200xO.4mm2. x*;W 
+*-^g450mJ/cm2ir> Stasp95!ll©;*** >B8*f£:b 
fc. M6*IIBl05ibT. SiO2«rBtJ310Oni££ 

*J:5KPECVDfeSffl^»Tricffllbfc. httl06£ 
LT, WSi2£^»150nm£&£«fc5lCXA>;/*i££fll^ 
io T«t, PR&TAflMfcbfc. 

[0 0 2 83 f*>K-tf>^iCck 
0. ffit£Jl©V-7.. h*K>*3«*:tfLDD»*£&*» 

Sttlbl»ffi3a*fft>fc. £KSn»ra«»IRl07£LTSi 
N£300im£fc* «k 3 trPECVD&£ffl ^TjfcKbfc. ^ic 

mmvizmizny?? h*-)i* v^^x-y 

ffl^TMi- ■r-^illl08tbTTi/Al«)ilRSitJP50 
*<J:^400nmtftSJ;5tcXAy^ffi*ffl^T^b, P 

20 j*Lfc. 5fcKIB2JBMifi^llO£bTSiN*400nmifc* 
i 5 icPECVDffiSrffl HTj&Rbfc. *tc^ 7 y if V h U 

jBirvriawu PRfetc^oarttYbbfco ^tm3«w*e 

fltgtlMibT. SiN£200nm£ft£ <fc 5 ICPECVD&SrffllA 

[0 0 2 9] h*-MH7-fi?f>i' 
fe$-ffl^T^fi!cm, ^*«@«lll<J:bTITO<£M/P50nni 

30 bit. ^c»c*aifi«!B!ll2i:bTSi02*l00Mtft:*«k5 

5r K^-f JLyT-yy-m&m^TMtfLik. H*§tt41JI 1 15 
ill. IT0<£Kffl00nmift^> c k^(C7.A o -y^?£^ffl^ 

Tfig^b, pRfeTftttftbfc. *nmm-z°\t, ttzm 
m^mit^mmmm 1 1 1 tmmmmm 1 15 1 ©m t s 

^figbfe. 

[0030] ^.mmmm, mmnmtmn.'&tt^T* 
40 iTOiMK:«toia*««^«jct)fco»ri£snT^*. * 

it, nyzz Vfc—M$.mX'foK>. ^*^J©4e<t DM 

[0 0 3 1 ] WT, *5SW©«aa^S«*ffltifciKii 
^DS?x^^S«©— «J*tWlCOV»TttWrs. d©jge 
ftyn^x^^SBttWW^l 1 - 3 3 7 9 0 0^ii$g 
1 ^ $ tltz h <D X"$> 2> . 

[0 0 3 2] 0 9«*^W©SKa7'P.v J x^^gfi©— 
^fi!c0iJ<&^-r0T"*?). H9fc*^T. ^>7201t^<=> 
so ,W$nt7t«. UV- I Rjjy V7J)l5>im. 
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^7H U>X203, 204, ¥dl^>X205Sr^LT^ 
£CKy27 3 5--206fcAStU *63tRR^i»fe3tG 

7tG«y-T * y i7 5 5-207IC J; oTSSfeJttR £» 

[0 0 3 3] ftgft^nfcW&ftBte, 55-220. a > 
x>1tP>X221£;frLTWfiffl&A^*;i'208tC^tl 
4. ££#llt£nfc*fiftR«:3>x>l3-l'>X209£ 

fc»fi3ttGtt>JU-U>X211, S 5-212. VU-U> 
X213. 5 5-214, 3>^>-9-^>X215<S:^UT3te 
ffllKft/1^Jl/2l6fc^^n-5. ^ffi/t^;P208, 210. 216 

too3 4] mw e n^)vm, 210. m-eytrnmnntz 

3fi©3fcttX'JXA««217a, 217b. 217c*»S&*l&L 
*S©XUXA*^K«fcoT#ric£nH:3tU>X218K: 
J;oTX^U->219(CS»3nS„ 
[0 0 3 5] fc*5. £K±m.WLtcWi£h7ui/3L{7?mW 

[0 0 3 6] 

[01] **W©j«Jl**g«©»10SIMS«f!IS*-r« 
jft»r®0T!&5. 

[0 2 ] *B9i<Z>ttA3 
®0T&£<, 

[0 3] ^mmomm. 

[04] *%9!0)«A; 



10 



20 



5] *g£9J0jgA&a*g| 

[0 6] *&HOttA&^&1 



7 ] *£9§®£A; 



8ffffi0T*ab-5, 



8] * 
B0T&-5. 

[0 9] *R(fl©«»? , ns>x0* 
T0T&5. ' 
[010] fi£*©:/5-yX? HJ *X-fls:£!TFTX«© 

[011] T-^»stfy-h8TKfl)&nft 

1 0 1 #57.S« 
1 0 2 iiftH 

i o 3 THti&mm 

1 0 4 m&m 

105 y-h«wi 

106 y-M» 

107 usinmiuui 

1 0 8 x-*ig§$ 

109 /VyHS 

110 !f§2 

I 1 1 
112 

113 ^77^Vb'J £7. 

I I 4 gftjimiMMJt 
115 a^*ffi« 

1 1 6 Ay k« 
1 1 7 /\'U7i 



SlfeM©?B 2 ©SHJ£#J£^-f¥ 
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[01] 



turn 



115 




1 0 1 
1 0 2 
10 3 
1 O 4 
1 0 5 
1 O 6 
I 0 7 
1 0 8 
1 O 9 
1 1 0 
1 
1 
1 
1 
1 



■ XE7CN 

:/ts/ P» 



[0 3] 



109 115 



i y 3 i r 111 




1 0 1 
1 02 
1 03 
t 04 
1 05 
106 
1 07 
1 08 
1 09 
1 1 0 
1 \ 1 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
1 1 7 



83J6HB&8I8 



■ ■ 1 1 . | -rr—IQB 

jlEg L ffS-.tl 0 ! jjjgfefl- 




1 



[0 5] 




104 

«3-^/////// 



10 1: 

1 02 :8ftR 
10 3: Tt&S&ftgt 
1 04 : iSSIU 
1 0 5 : y- hteOK 
1 0 6 : h» 
1 0 7 : 

ioB: ^-^aa 

1 1 0 :ffi2AH&&Jgt 

iii: ens 

112: 

1 1 3 -.^S^VMJ** 
1 14 :«3»«tettia 

115: mmxm 

1 1 7 :/tU7ffl 
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[06] * [07] 




1 0 6 :*-M8 
107 :ffil*H&&BI 



10 8: 5 1 — *tt 
10 9: £tf 
1 1 0 :92Mm&BM 

i 1 i :&«s 

1 t 2 

i i s ::/??*vm.j*;* 

1 1 4 :ff3ffHfif&« 
115: ©JSSIffi 



[08] 



[09] 



iHji U- 



"ififf— -- p^-.^- - 



13 



219 



I 



"I 

!! 

ii 
ii 

l! 

i: 



E) Si I 



V 'n il 



'•I 
lit 

lii 

!! 

i: 



i 





220 



203 



2 0 3. 

206. 

2 0 9,215. 

2 11, 
2 12,214. 

2 1 r a. 2 1 7 b. 2 



2 O 1 

2 0 2 

2 0 4 

2 05 

2 0 7 

2 0 8 

2 2 1 

2 1 0 

2 1 3 

2 2 0 

2 1 8 

1 7 c 

2 1 8 

2 1 g 



204 




203 



^202 



20t 
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[010] 



aiu 




1 0 6 :*-htt 

10 7: 34 1MH&BK 

10 8: ^-^tSi 
10 9.116: rtv FfiB 

1 1 0 :ft2HKHfe»M 

111: SMS 

1 1 3 :**y*TMJ** 

1 1 4 :*3iamte*sa 
116: ®jwa 
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H 0 1 L 29/78 
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6 1 9 B 



